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Abstract 


PROBLEM TO BE SOLVED: To obtain a 2,3-diarylquinone having both light response function and 
electric response function and sufficiently large change in oxidation- reduction potential by a 
photoreaction. 

SOLUTION: This compound is shown by formula 1 (R1 and R2 are each an alkyl or CH=CH-CH=CH 
and form a naphthoquinone ring; R3 and R5 are each H, an alkyl, a trialkylsilyl, cyano, etc.; X1 and X2 
are each O, S, N, etc.) such as 2,3-bis(3-thienyl)naphthoquinone. The compound is obtained by 
reacting a 2,3-dihalogenated quinone of formula II (Y is Br, I or CI) with an aryl metal compound of 
formula III [X is O, S, N, etc.; Z is Sn(n-Bu)3 , B(OH)2 or MgBr]. 
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lit^] 

Ri R 2 




(r, &ifR 2 itm-mL < i*^fcoT7;u*;u£-efe& 
/j\ xi±-CH=CH-CH=cH-r*+y >a<axsi§£ 

7 h*y>«$»jaLrtJ:L^ Rj, R 4 . R 5 , R 6 .R 7 .R e 

i***»1llt*B«^ rvu^us, K'JT;u+;uv 

XI*R 4 . R 5 . »t/R 7 . R 8 
(**4l-F*l-CH=CH-CH=CH-T?5Ma<r)-itttftS^a» 

J* lt i^r t J: i\> x, &i;x 2 i*B--g l < o r K 
«B. XI*BS§£SU B»0*ft£l**B£ft'r 
JU**fl>*BA<7A>*;U** h'JT^y'J^ 

[K*^2] R t at;R 2 ii(5)-SL<iim^^r>^us 
>a(7)-se^$^^-7 h*/ >a*»*Lrfcu, 

R 3 . R«, R5. Re. R 7 .Rel4ft*i«fcLT*BW^ *=f~ 

»tt«7;u*;i/****r« hy 7;u*;u>y xi* 

v/yStfc^AV XI*R 4 . R 5 . :gL<l*R 7 , R 8 1***1 

^*i-cH=cH-cH^»H-c5jiaa>=«is**d*a»iaLr 
x 1 »tfx a i*n-eL<i*jittori». an. x 

l*BX$«L. B»0»#l=l4****1-4*. Xf** 

B-gL < I4«tt47^*;u»£*rr 6 h 'J 7;i>*;Uv 
UVUS, XI*h5/^»"C«MI**iT^S»*a[1E«a) 

[01**3] R,atfR 2 l*R|-«L<l4J|3S:-3r>^» 

§l< l*X^;Ug-C$>&*\ XI*-CH=CH-CH=CH-"C + / 

vaa^Btt*****? h^/ >a£jiMLTfcy. 

R 3 . R 4 . R 5 . R 6 . R7.R B l*ft*8k£LT*BW^ >^ 
x*n,£ % >^;u»SL<l*xf-^*j;yft-BH 
- « l < i*A ft « 7 ;us £ *rt § h y 7 ;u v y 
;us. xi*s/7/*-c&4*\ XI*R 4 . R 5 . SL<I* 

R 7 . Re l*-f-*l**t-CH=CH-CH=CH-T*5MaOrM^^£ * 

^a^rtturfcy. x,&i;x 2 i*B-gL<i*sftorK 
*. an* xi*B£$au Bxa>*fti=i4*B$*r 
xi4*a>***<>*^», x^;us. bbki* 
6 4 * y « ft n-8 l < ttiitt * 7 iu*int * *f * h 
y 7;u*^ v y ;ug. xi* h 5/;u*t?b»**iti**hi 
*B 1 EB6Mb&tt. 
[H«B4] R 3 . R 4 . R 5 . R 6 , R 7 .R 8 CD{5J*t^-Oia± 

k y 7;u+;u v y ;ugr-&ft A\ xi*x t g l < i*x 2 o 



(5i*i^-o)a±tfg£T*&y. -oia±0g*(chyT 
>u*;u v y £*rf ftit *« 1 K«<JMbS&o 

5 ] x, xi*x 2 0ffl*i**-oia±A«B-cfc y , 

[S**«6] «*Bl IC***l«2,3-5?7'J-JU*/ 
><7>8ig&T*&oT* &iE(ll)T-***tft2.3-vv\a 

><h. *3(iii)T?*£*i&7y-;u$JS<b 
&«3i: c<t^bfc£2. 3- >7y-;u*y 

[ft 2] 



(II) 



Y Y 

Stx|i-CH=CH-CH=CH--C+y >«a>5&. 6ft-ai3££ 
h^vafcJBjSL rivet <fci\, YI4JHR. 
at?*. «*!Tf-£sr. ) 
Hb3] 



(mi 



(R 3 . R 4 , RsliSCDtf'l-sjtSih-SRa. R 4 . R 5 . &£>H 

14. R 6 , Rj. R e t fsu c««*-c, #*aaLT**is 
7JU*;i/S. Mmu*;u->y;ua. &£iM4i/7 

ySSS-fo R 4 . R 5 l4-CH=CH-CH=CH-T?5fiJB0>- 

ft$4t■CL^•C : tJ:L^. ZliSn(n-Bu) 3 . B(0H) 2 . XliMgB 
rSSt, ) 

<k y **is?-icsgir S2, 3- -xt 'j -)\,*/ >a>8jit 

[Sl*« 8 ] H*H 5 l=K«0)2. 3-i/7'J— > 

3- *>7 u -;u*y >0)SSit5i. 

9 ] 2. 3- □ y ><t*v >t 7 y 

2.3— 27') -10* S XOKitSi. 



[000 1] 

7 , j-;u*>'>fc«fci;-5-fl>s^icH-rsta>-c&s. * 
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[0002] 

ft¥B5HI*&fESttfe*i: LTftlB»rc|i]fflLJ:5<t:K 

*K$DS-vSMb£Bji IX i#B8HB61 -263935# 
ttfSL ^ffl¥3-135977#^ffl. St/^BBJPS-^SSS-f 

»(»(=* yHfca5B(6***rfc*»MttiU^ ha* 

n§-y*fc**li:*l*h.. SftMIUSUDEfc. S^lzipJ 

saftt*t>imo{b*tttflfa®iea, meant 

t0003] 

[£BJlA<#*L<i:5i:r*>KH] iSftfCS 

7> h?*/ >HA<1#IWBB63-68553#a«*<jSaF*lT 
l x £o LfrL&^b, Molecular Crystals and Liquid 
Crystals. 246g, 319H (1994) I;sf$*i£>T 1*4 J: ? 
1-7 y«ttO)«fiei= <fc •5&ft35tBe<B£ftlifc-5 

a<. *o>8£ftii*£<&<, jt<i#$s««#ica»-r 

ft35ca<4a>SEftA<+#* £ fcft£«j i: toaa* 
[0004] 

[Ke*«*-r4fcAco^s] ca>*Rii±Ea>M£ 
a$««w**a>-e*4. bp*.. *iEB^ii. *sd)-c 

[0005] 

[lb 4] 




(I) 

2 Ra 

[0006] «(l)4>. R,atfR t ttH-*L<l4ll<i:o 
T7A+AjST*S*. XI4-CH=CH-CH=CH-1?+/ >S 

R,. R«. R 5 . R 6 . R 7 .R e l**'*aiLT*S5)i : F-. 7;U 
*;uS. MJ7/u*;u->'j;ug. xiii/7 



XI4R 4 . R 5 . &tfR>. Rali-t^f^-CH^-CHrCH-rSS 
a©-a8#££*a»jaLTl*T4iJ:l\ X.&tfXjIi 

B-«L<tt»tt'3Ta*. BSR. xitaatau s 
S. h'j7ju^u->y;u». xi4h«>/ujveB»3*iT 
y-;u*y xofiiSTftot. <*aoi) 

[00 0 7] 
[ft 5] 



^2 



0=^-0 (II) 



Y Y 

[0 0 0 8] (S(ll)4>. R,atrt,ttBI-XI4*ttoT 

7;U*/UST?&£A\ &5lM4-Cr«H-CH=CH--C4rV > 

arose. 6(a-se^^#^±7 >a*»istLT 
ivctjji*. ma*, a^ss. ttam^sa-r. )-c?a 

*;K?)2,3-->/\D>r^<b+^ JfcStOH) 
[0009] 
[ft 6] 



R: 



(m) 



is" T R 5 

[0010] (R 3 . R 4 , R 5 l4a(l)*l=S**l4R s . R«. 
R 5 , *«IM4, R 6 . R 7 . R e ti3tti:«**-e. 

&lM*v7/S£$to *fc. R 4 . R 5 (i-CH=CH-CH=CH- 

■e5»aa>-«e*s#«>a»jaLrt^r*ij:^o xas 

A\ fc«iM47;u*;u4*\ hy 7;u*;uvy;u», xi4 

hv;U*r«ft3*lTlvCtJ:L* 0 ZI4Sn(n-Bu) 3 , B(0 

h) 2 , xiiMgBr^arc )T?»*sh,*7y-^BBftA* 
[001 1] * &lc|*L<H«M-4i:. C0)«no±C 

ad) -eas*i*2. 3-s?7 y -;mfv >«sa 

R, a tfR 2 l*H-Xli*ft oT> *;U»&* IM4X* A,» 
*«H*Ll\> *fc* T'J-;US(4R 3 . R 4 . R 5 . IV *7. 

14 > ^;USE L < I4x^;us % h U T>U+;u v 'J JUS, 

;u+JUv'J ;u»i: LT I4ft?$ L < I4B!«S 1 *>b 5 J: y 
ft«B-«L<l4*ft4T^*iU»* Slc»^L<l4B 
-» L < I4A& o x > ^;u»e l < (4x^;u»^ ^ r i 
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[0 0 12] *fc % 7'J-;USI4R 4 . R 5 . fcj:^ R 7 , 
R 8 A<-CH=CH-CH=CH-r*5fi3aC0 " fi^^ L X 

i*4»*i=i4. >^;ux. h'jr;u^;uv'j^S, v? 

t7ix -f >K-;u-cfc4. Mj7;Mr;uvy;u£<t 
LTI4 HJ y v 'j *fcf*t- ?*;uv> 
♦>y^*A<*j«lcMT?&4« tfp-;k -f>K-;u<7> 

h'J7;u*;uvy;ug. h->;u*fc£r»ft**iT 

LvctufclA, **B*fc«»T47JU*^*i:LTI4j' 
*;u**4lM4x?;u£A<»* LI*. K 'J Tfr*tU*sV 
Jl/gi:LTI4. «F$L<liftXftl«i&5. Kf::»*L 
< l4B*m» 1 * 6 4 <fc y ft L < f4Mft 47J^* 

;^g^^^*4 K y t;u*;i/ •> y ;u»A<flii*b*i4o 
cooi3] a(ii)i4y/\py>fts*ifci/T^*;u^ 
>7*/x t5h+;^»ij, *a>JM*«tLri4 

3^K-5,6-v>fM>^; > v 2,3-v^PP- 

2,3-v 3^ K-f ^ h4r/ 2,3-y^PPt7h 

J. Am. Chem. Soc. . 64#, 528 M (1942k J. Am. Che 
m. Soc. , 66#, 1077H (1944) \Z7jz£tiZ>J5&\z J: y 
*y >*/\py>fcLTf»b*l4o 
[0 0 14] SOlDO^PSaa^-f 4&Jg<b£& 
T\ R 3 . R 4 , R 5 l43(l)*(::^£;fx4R 3 . R 4 , R 5 . $>4 

LM4, Re, r 7 . R 8 £fcfti;g&g-e. lt** 
&4LM4. 7;u*;ug. MJ>^;uvy;ug, •> 

&41M4. R 4 . R 5 A<-CH=CH-CH=CH--e5M3aCD~ 

«tt**^fta»jar4o ^T-P5a«i4R 3 , r 4 .r 5 *<> 
hyr;u^uvy;us. vT/srfc4«^ic 

14. w*ib0)Sfeg£*rLT=i J:^77>, ft7i 
X tfP-;bR»(*t?fc4o £tr. ^PSft&OR,, R 
5 A<-CH=CH-CH=CH-r*5a55(0 ~ ^ ^^St^f« L T 

i*4»ftfci4. >^;ug. HJ7;u*;uvy;ug, vr 

^Sft^g&g^LTtcfcl^X/^X 

^>K-;ur$(*-c&4o t°P-;URS<*. 
*r > K-;uR«#a)*fticr4^o!»x«?r4*iia[?« 

*rt4/>\ 7ju*;us, h'j7;u^^vy;us, hv;u 

y. v> h*vfl8i£ftif<D 

igxxf^as, mj^^uxx, HJ^^uxXft 

£<7>h'J7;MniUX%Sg % &41M4* 7W*>W? 
P5 h\ T^v^^P'J Kttif(D/\Py>fcTy* 

(*-C&4/\py>{b7'J-;Mfc^ < *:y«^lcJ:yfiiS 
?*l4o SiS^Wt LTI4Tetrahedron Letters. 35 
«. 2405 1(1994) fcif*<*lf&j|l4. 
[00 1 5] a(ll)0)2.3-i//\Py>fc*/>tSC(ll 
l)0)7y-^SRi:a>fifEKJ:oT, AllHDBttikt 



42. 3- v7 y -;u*/ 4. 2. 3-v? y -n, 

^y>0-o^7y-^»i4^i:7y-;uai^«A-r4 

Sl5^«S^-r4C<!:lcj:y2(i < l:3{a-e»]H<7) 

7 y -;ug Lr»ft o fc7 y -;ug $ mxt 4 c 
irtPifii-e&4o -r^^*». -girf^ao7y-;ns$ 

*A-r4*^lcl4. ^(MDCOttR^ffaiRIVWiAd 

0O2.3-v/\P>r><b^y >IZ#LT2~43?*m*T 
8S£*i4. *fc. 7y-;u»<MM«jl4i|*irl4 
SJ6*-«BfcL. S«D(=3C (1 1 1) 0>ttlR9f S9R9{» 
I4a(ii)©2.3-v/\py><b*y >l:»LtiH.5* 
«ffll*HISM*£U %l=R64A(MD<onx»ff9 
R« ft £ 1 - 1 . 53?S££ £ 1* T Sgiif 4 C i: tfT* # 4o 
Kfcf=f4vx*;i,x— r^k f h7tKP77X 

xx +5/ 1/> ft if v>fmA7SK 
ft if 7 5 KXSfaL &<b>*U> % >dd*U. rtt 
fcx*u>££tt*»*ttL 7-tr h-h'J^if-h'J 

^K»a*<»a-e*4o 

[0 0 16] £j£lzl4fli£<t Ltf h5*X 

-;u?*x:7^» /^y^, hy Xv'Ov'JT > 
7-t?K» X/^i/^A. ;uh'JX (h'J7i 

-;u*x:7-r» /^vW, t*x (-rvv7>{bt- 
/^v^A^^/^vOAib^ ex (7 
■tr7 t ^7-trh» x^>r;u, f h?^ (h'J7x-;u 
^7-f» x^>r;u, v^7PPt*X (h'J7i-W 

x^<» -^>7-;u. v^pp (2.2'-eeyv» - 

v*r)\,. v^ppziy>r;k v^oo (1.3-ex (i/ 

^r^Mb^tt. &*ba>\VuhftifPM*;uHb£&, XI4« 
ft*xttftif»bft«i*fflL>4c4:r=«kyftL^tt»A<f» 
&H4»**<#l^o c4i^(7)fiii«i4^(ii)-c?^$tL42 ( 
3-v/\py>fc*</ >CWL, O.Oi-io%(7)|gH-ea3!lQ 
"r4Ci!:^»^LlV 

[001 7] sf6aKi42o-i5o fl c-efty, »^oa35 

ft^T'fT 5 C t A<K ir »* L IV SC£?^|yil4ii«30»A^ 
&24BttBBl*nc*T1-4. «*lc*-3TI4tt«ffilK. & 

41M4. ^y^A. 7^=T>ftifT/ : 5tt^X* 

SlrJ:oTfflSLr-«^(l)r^$^L42.3-v7y- 
;u^y >3Rft**6»4 X i: * 4o 
[0 0 1 8] 2,3-v7'J-^/ >CD hy 7;u^uv 

y;uRtftSi4K« 7^«<b*ifci=*u*»BTic«** 

^4o BR. WSftifO^SS, h'J^>U7> 

7^»ft*ftf*-a«ia±RL\ 58«i:Lri4^h 
7tKQ77>, vx^;i,x-x;uftif(0x-T;ua, 
y^PP>$X ^pp^;UA, v^PPX$>ftif(D 
«*^ig«ES. hWX +vU>ftif(D3?SK«?Sa 
A<fflLNb*i4o SlCI4^a, £4lM4ta&LTm?*U 
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<&«£Kl4*(7)lgSJl*A< h iwi46*«HS*i$»£A< 
fe&A** h v;usi±7;u* y am::* y "Hngft 

T*£6<> TJUtVJ £LTI48£K73y^A. StMi~ h 'J »i? 
Afc4f<")«Wfc. TKKfb^h'J^A, *Bft*'J^Att 

fc # *Bfctt*<*»-cfc«« r^uau i4saia± % a#i4 

if L/>y'Ja-^vxfju-f;k f h7t K 

aA*&i2o°cA<»8-c& y . 5jennii3o^^b78nm 
A<a*-e&*. 

[0 0 1 9] *««a>2.3-i/7y-JI/*y >l4#fe 

-c. Rrawr**Jtt»**Lrj3y* %iMtr=j:y«JK 

^^IU;y8BS<i^C0^^gE^£il-rci:A<r^^o * 

I*. »ftas«a*as-rsctizj:y«»«#tLr 
ffbft&o ant* >r*i «*a5c**ir*y>7y 

T***«»*+-e*v >^s>i«*-a5cS*i*y >^ 
y*;ut«csBfca5cit»A<«***ifc 0 *»»i*xtr 
>a-h*4iM4. »»aifrcj:yaiBfc'r4A\ sb^ 

[0020] 

» ta*r4B{ba5cfc**«Lfco 

LM4. Kiba3c*9Kl4%H4ttta:IEIItft-e*«<Jltto 

■easy. %nitr=j:«Cfl:«iMba7c«tt. &£lm4B 

fca5c«ai:Lr«ft«*-Ctt^ttrci*«-c*fc. 

ili. HffiWi 7 [c^-f £5^2,3- ex (2->^;i/- 
s- h y > *;u-> y ;u-3-^x - ;w -5. 6- v> ^;uk 

>7*y>-ei*, %HMt«ri:IUttt H eo.06va)|fefl:a7c 
16v;h^bfe in*>, C0D*?fl<D2. 3-5/7 »J 

[00 2 1 ] 

[0022] 

[Stiff!] *«W<*> v7 y MbS&tfMbSMSag 
I4. HSttSfX^ HKMSh ttBJMtwx*"* k;k' 

H. "©fcjyBjeLfc. MW4BBJI 
Aft-caSLfc. «B«*«X""$ HU4r h-?>*;u 



V7>££2JM$3R<t L270«Hz-eCDCI 3 *-eaiSLfc. * 

fc*BS0)*Bi::i4500 "7 >?*ttJBU 

*»#5*:7-r^*-*aLT«rt*. pHJl#*f»fc. 
«ft<b?ajg-fiXtt«ft& Ltf h^^;UT>*=-> 
Af hv^U^P^U- KO. 1 mo I dm -3 ) ££t;7-fe h 

-h'j ;u*iz**J6ffia>2. 3- vt y -ju^y 

81"**l::<fcyfTofco 'h-nmr. ,3 c-nmr, MS, n- 

(V vs Ag/AgCI0 4 h 2.3-i//\Dy>ft*y>$Mi 
Lfc2.3-5'T l J-iU*/>a)lK«t*1 f=«Lfc 0 m 

fc. 

[0023] mmm^ 

2.3-tfX (3-^X-^) t7h + ;>(D^ 
2,3-v^ r P : e^--7 X252 mg. 0.79 mmolh (3- 

^XXJW h'j:7*;i/XX(650 mg, 1.74 mmol) t h^* 
X ( h'J 7i-^7t^7-f » /^V^A(18 mg, 0. 
0016 rnmol)£&* h;UX>(24 mDlZjt^U 120^^6 

[IJlStfLfco aiSLfc hy ?f;wX7;^5-f KS* 

arr^ytt£Lfettr=ait. ^^p? h^Aic* 

y««Lfc 0 »&*lfc2.3-t:X (3-^X-A,) f7h 

>l4#fett5S**0>HMfctt* S 1 IZtf Lfco 
[002 4] 3SJ£0!l2. 3, 4. 5. 6 
2.3-fcfX(2-j<^;U-5- h'J >f;Uv'J^I>-3 
— NU) 7^-7 >(HJ6ffy2. <b£«32h 2.3-lfX 

(2-v7/-i,5-v>^;u-4-t°py;u) h*/ 
>(*»«3* <b**3). 2.3-t*^(N-t-^uyy 
^;uvy;u-3--r> Ky;w t^^ h^y >(SSfiff94. 
<bftft4). 2,3- tfx(N- h->;u-3-^>Ky;u)-i- 

■7 h*/ >(3IS6^5, ft«*5). 2,3-t*X(2->^ 

M>7ft7i>-3->f;H t7hVXSIi« 
6. ftfttt6)i4. (3-fi-JW h'J :7*;uxX*ffli* 
6ft*5yi=st*s«i tH«icLr2->5 l ;u-5- hy > 
v y ;i/-3- ( h y ^^;ux ^ x;w ^Tt-^ x 2- 

y7y-1,5-v>f^-3-(h'J ^;ux^^;U) 

-;k N-(t-:7^;uv>^;i,vy;u)-3-( h'J 
x*x;w-f >k— ;k (n- hv;u-3-(hy 
$ -ju) < > K-;u, 2- > ^^-3- ( h y ^;uxii x 
W'<> , ;f*7i>t*Wti)-lNt*«Lfc. K?» 
1tl4«ll3*Lfc. 
[002 5] S8Jfiff|7. 8. 9. 10 
2. 3- t*X O-^x - ;u) -5, 6- y> f-JWO*/*/ > 
(*Jfiffl7. ft*«"7), 2,3-eX(2-y^;U-5- h'J 

> t^uv y ;u-3-^x~;u) -5, 6- v> ^^uKvy^ 

/>mmms % it$®8). 2,3-ex(2-v7>»i.5 

- v> ^;u-4- tf p y ;u) -5, 6- v> ^;u^ > v"+y 



5 



TJisis g ;u-3->r > k g ;u) -5. 6- vy ^;u^>7^ 

-/>(SMS«1 0. fc*«n 0)1*2. 3-v?P«-7 K 
*y > tffll^S«foy IC2. 3- v?P*-5, 6- v> 7)1, 
^>7*y >%m^T. Slz(3-^x-;u) HJ?*;u 
*X£BL*4«;byi=: ( h 'J ?f;w*z;Hft7i 

2-y^;u-3-(hy:?^ux$x;u)-5- hgy 
*;i^>y ;u^^^^x 2- vr y - i. 5- vy *;u- 
3-(KU 7*jux$x;u) t°Q-;k N-(t-^^;uv> 

v y ;w -3- ( h 'J :7*;ux £ -;u) *f > 

[0 0 2 6] Sttfll 1 

2.3~tfx(2-y^;u-^>y^^-7x>-4--f;u)- 
5.6-v>^;u^<>7+y >«b**i i )i*2,3-v^a 

=E1~7 h^y X254 mg, 0.8 mmol), 2 — y JL/ — 
% /^*7x>-3-«B(334 mg, 1.74 mmol)<t h?*X 
( h'j7x-;U7^X^-<» ^5v^A(18mg t 0.00 
16 mmol)$X^U>yj=l— ;Uv/^;UX— f;K24 m 

j^aatLr^^Lfco co??g?s^2o ( tic^aL.x— ^f;u 

ttttiLfettlcSIS. A^A^P^hy^AK^yajgL 
T2, 3- (2- > ^U-'O V^*? x >-3-*OU) 
-5,6-yyfM>7+y >*67%0)Jtt*-Cf»fc o 

[oo27] nmmi 2 

2-(2-v7V -i,5-v>^;u-4-t'n'j ;u)-3-(2 
- y *;u-5- hgy v y n,^* 7 x >-3--r ;w 

-5,6-y^fM>^y> 2) 1*2.3-^ 

K«fCJSt£;$#r^JigLfco *1\ 2.3-S?T7p*-5.6 
-v>^;U^>7+y >151mg(0.0514 rrniolh 2-v7 

y -1 , 5- y> ^;u-4- h g :^;ux * ~>/u tf p— ;U21 

0 mg (0. 514 mmol) £ T" h^*X ( h g 7i-;i/7t^ 
» /^5V^A12 mg (0.01 mmol) J HUX>16 ml 

a^**2o , cic»»Lfcat, i-f^t?*«Lti!7-f 
h*>su ttfP7'yft*g'>A**a-cjBaLfc. jtn 

fi}»LT3-^p^-2-(2-vry-i.5-vy^;u-4 
- tfp g ;w -5, 6-y> ^;u^<>7*y >104 mg£ttfe 
(tt*62%). 3-?Dt-2- (2-y7y-1,5-y>f 
^-4-fcfPg;U)-5,6-y>*;bK>y*y >116 mg 

(0.498 mmol). 2-y^;u-5- h g y v g ;i,-3- 

b t )'2l')\,X9-)\,?f?x>2M mg (0.506 mmol), 
Thv*X (K'j7i-^7tX7-f» /^v^All 

mg (0.01 mol)<7)^*h;UX>?giftJ100 o C-e2BJ!Hl!ift 
«#LT£i£2=1±fco ££S£ft£Sa£ttiPLfcft. 

x-T;uT*#RLT-tz7-r h%»u fifo^t* y 



-f K*%iSlcj:y»atLfc»I=x— T-iUBSaUL. * 
7A^7 P7 h7^A{lJ: y|*«LT2-(2-v7y -1.5 

- y > f ;i/-4- t'P 'J Jt/) -3 - (2 - > f Jl-5- Kg > 
f^v'J Wt7i>-3-^{ ;u)-5.6-^y^;uK> 

7+y >184 mg^»fc(lR^88%) 0 «jttl*«1 Lfco 
[0028] Sftfll 3. 1 4 

2-(2-y ^juK>y^7i>-3— r ;u)-3-(2-v 
y j -i,5-vy^;u-4-ep g ^)-5,6-y>fM 
>7*y 3, <b£#n 3) <t2-(N- P - h;u 

x>x;t,7^x;u-3->r > Kg ;i/)-3-(2-v7y -1.5 

- v y ^;u-4- 1° p g ;u) -5. 6-y>fMy y^F-y 

>(S6tt«1 4, it£ty}^ 4)l*2,3-v3fP^E-5,6-v 

y ^;uK>7*y >a>-oo>*«$RaMicsiC* i*r 

-StfLLtzo -Sft(*3-^P^-2-(2-v7y-1.5- 
v>f^-4- fcfP g M -5. 6- y>fMy7+/ > 

-5- hu>f^y»J n>-3- hg 
x>*fflL^fcewi*Sltt«i 2 t(^«(7>^r*2-y^ 

;U-3- hg 7*f^$i-My7ft7iy % N-p- 

h;ux>x^^-;u-3- hg ^;u^*-;u-f > K— 

[0 0 2 9] HJfi^15 
2,3-t*X>f>KP-3-^;i,t7h + y> (Ibfttti 
5 ) f*HJ6« 4 T^b^l/c2, 3- (N-t - ^ JUS/> 

^;uvg;u-3--r>Kg;i/) ^-^ h*y ><ot-^;u 
i>y v g frmm+izmte? % z t \z * y *a 

Lfco 2, 3- ex (N-t-^y>f^y g ;U-3-^T 

> Kg;w ^-7 h+y >128 m g $^ t kp^^vio 

-f K*in«.ro fl c-c2«iBiaM*ji[ia-r*cti=j:or. t 
- ^f^yyf^y g ;u»6*a«^(cB» Lfco 50 
SftM^aaL. x-^;u-CftiUL*:8L *7A^P7 

K-caaLr2.3-ex<> kp-3--<;u^7 h+y > 
SflR*32%-ef»b*ifco 2,3-ex-r>Kp-3-<;u^- 
37 h^y >a)%i1ii*S 1 iz^f Lfco 

[0 0 3 0] XtGffiH 6 

»b*ifc2,3-t*x(N- hv;u-3--f > Ky;u) ^-7 h 
*y >a>hi/;u»$*««^icB*LrftaLfc. 2.3 
-ex(N- hv^-3--<> Kg;u) ^7h*y>£i/ 
4aBa>fifatta«g^A*aa£ 

T»JS«3£ *7A^ D7 h-e*« LriR*65%-C2. 3- 

2, 3- ex-r> K p -3- -f 7 h +y >(D«3ttl**ffi 

[00 3 1 ] 
[fc7] 
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MesSI 




SiMSg 



Me 




/ Me \ 




N 
I 

t-BuMejS* SiM^t-Bu 




item 






[0032] 



Me3Si-\_ Jl "~SU^ /^S)MB3 
Me 

lite] 



7 




[0033] 



8 



£1 PRO 





HNMR 
(tfppm) 


CNMR 
(tfppm) 


MS 
(M+) 


(nm) 


(V) 


(%) 


1 


6.77(2H, dd), 7.20(2H, dd) f 
7.37(2H, dd). 7.78(21 dd), 
8.18(21 dd) 


124.4, 126.6, 128.7, 129.4 
132.1, 133.0. 133.8, 139.8 
184.4 


322 


420 


■0.92 


71 


2 


0.21(181 s), 2.11(61 s). 
6.63(21 s). 7.78(2H,m) 


0.2, 14.5,126.6,131.8 
132.3. 133.7. 136.1,142.7, 
144.7, 184.1 


494 


430 


0.94 


60 


3 


1.88(61 s), 3.62(6H. a), 
6.86(21 s). 7.78(21 3), 
8.15(2H, s) 


12.1, 32.8,104.1. 113.7, 
115.1,121.0, 126.7,132.1. 
133.9,134.9.140.2, 184.1 


394 


468 


0.99 


67 


4 


0.49(121 s), 0.85(181 s), 
6.74(2H, t), 6.92(21 t), 
7.03(2^ d), 7.27(21 d), 
7.43(21 s), 8.21(21 dd) 


•4.0. 19.1, 26.1. 112.4, 113.6. 
119.9. 120.7. 121.2. 126.4. 129.2, 
132.8, 133.2, 135.8. 137.5, 140.7, 
185.2 


616 


470 


0.96 


37 


5 


2.32(61 s), 6.82(21 t) t 
7.01(21 d), 7.08(21 t), 
7.14(4H, d). 7.5CH4H. d), 
7.71(21 s), 7,74(21 d) 
7.81(2H, q), 8.22(21 q) 




696 


481 


■0.92 


71 


[0034] [g2] 

£1 («<) 


6 


1.95(31 s), 2.28(31 s), 
6.92(11 t), 7.08(11 1), 
7.16-7.32(41 m), 7.54(11 d), 
7.63(11 dd), 7.83-7.85 
(2fi, m), 8.24-8.27(21 m) 


15.7. 15.8. 121.6. 121.9. 122.2, 
123.5, 123.6, 123.9, 124.1, 124.5/ 
125.6, 125.8. 126.2, 127.0, 132.3, 
133.9, 134.0, 134.1, 167.8, 137.9, 
138.5. 138.8, 139.4,140.6. 140.7, 
143.7. 144.2, 183.4. 183.6 


450 


472 


-0.95 


67 


7 


2.12(61 s) f 6.70(21 dd), 
7.16(2H, dd), 7.25(2H, dd) 


12.68, 124.3, 128.2, 129.3. 
132.9, 137.1, 140.8. 186.7 


300 


412 


0.98 


73 


8 


0.19(181 s). 2.02(61 s) ( 
2.12(6H, s), 6.57(2H ( s) 


0.2, 12.7, 14.5, 131.7, 135.9, 
136.5, 139.9, 140.9. 144.4, 
186.5 


318 


424 


-0.96 


65 


9 


1.82(61 s), 2.10(61 s), 
3.59(61 s), 6.52(21 s) 


11.9. 12.6. 32.7, 103.7, 113.6, 
114.8, 120.8, 134.6. 137.4, 
140.9, 186.3 


372 


468 


-0.94 


90 


10 


0.46(121 s), 0.82(181 s), 
2.16(61 s), 6.70(21 1), 
6.91(21 1), 7.25*7.27(41 m) 


•4.1,12.9.19.0, 26.1,112.2. 
113.6, 120.6, 121.2, 129.2, 135.3. 
140.6. 140.7, 187.6 


594 


458 


•0.96 


48 



[0035] [S3] 



9 



£1 (SO 



11 


1.9Q(3H, s), 2.20(6H ( s), 
2.23(3R, s). 6.21(1H. t), 
7.12{1H, d), 6.64(1H, t), 
7.17-7.26(3H, m), 7.52<1H, d) t 
7.61{1H, dd) 


12.8,12.9,15.6,15.7,121.6, 121.8. 
122.2, 122.2,123.5.123.6,123.9, 
125.5, 125.7,137.5, 137.8,138.8. 

139.4, 140.3. 140.4. 141.0, 141.5. 

141.5, 141.6, 185.7, 185.9 


428 


475 


0.95 


64 


12 


1.67(3H, s). 2.04(3H, s). 
2.11(6H,s), 3.52(3H, s) 
6.53{1H, s). 6.65(1H, s) 


0.2, 11,5, 12.7. 14.7. 32.6. 103.7, 
113.7. 114.8, 121.2, 131.8, 135.1, 
136.3, 136.5, 137.8, 139.1, 140.8, 
141.1, 143.8, 186.2, 186.7 


422 


434 


-0.99 


55 


13 


1.79(3H, s), 2.12-2.17(9H, m) ( 
3,45{3H, s), 6.33(1H, s), 
7.12-7.15(1H. m), 7.18-7.24 
(2H, m). 7.67-7.71(lH, m) 


12.7, 12.8, 12.9, 15.9. 32.6. 103.7, 
113.6, 114.5, 120.4, 121.8, 122.0. 
123.7, 124.1, 126.0, 135.2, 138.0, 
138.4, 139.1, 139.1, 140.3, 141.0, 
141.5, 185.6, 186.4 


400 


452 


-0.97 


57 


14 


1.59(3H, s), 2.14(6H, s), 
2.36<3H, s), 3.31(3H, s), 
6.56(lH,s), 6.79(2H, d). 
7.00(1H, t), 7.20(1H, t), 
7.27(3H, d), 7.66<1H, s), 
7 78Y2H di 7 91(1H d) 


12.0, 12.7, 12.8, 21.6, 32.4, 104.0, 
113.5, 113.6, 114.6, 115.0, 120.7, 
121.0, 122.9, 124.6, 126.9, 128.1, 
129.0, 130.0, 134.3, 134.8, 135.1, 
135.2, 137.1, 141.1, 14L2, 145.4, 
185 7 186 4 


523 


458 


•0.97 


55 


[003 6 


] 


«i m) 










15 


6.75(2H, t), 6.91(2H f t) t 
7.05{2H,d) ( 7.26(2H,d), 
7.43(21^ s) ( 8.22(2H,dd) 


112.6, 114.0, 120.0. 121.7, 121.8, 
126.4, 129.2, 133.2, 133.5, 136.1, 
136.1, 141.4, 186.0 


388 


482 


■0.97 


32 


[003 7 


HJSflM 7 


[0 0 3 8] 











HJ£0l8T'*#b*l*:2,3- t?X (2- > *JU-5- h »J > 

Z 5&g424nm|C ; E;U&3fc&gE 1866 O&ifcfl^^L 

tzo Z(D%%l\Z&&450 nm(D^(500W4F-by 

£ T» V 4 JU $ £ 1 0ftmit LtztZb. 424nm 

o^mt&'puzo jsn^iai ic^ufco %»nm 

- h (0. 1 mo I dm" 3 ) £#fc7-fe h — h 'J ;U*T*&<b>§7C 
l^iiTC^^^a-ilTcSfi^ -0.96 V (#^Hi:Ag 

/Agcio 4 )-efeo/= e *iH»»i*/:/*&*/ >7v* 
;nra5c*#i*«tt3&< -0.90 vizBMtU S7cS3Sii 

a^Lfco -t0ffe02,3-v7'J-;^/>C7>^^> 

81 \Z7jt? 0 2.3-vr i J-;^/>li3t^»lc e fctjDj 



#fc£}g*f y-f hUMt 

[BBaflMlttlMI)] 

[01] 2. 3- (2-**;U-5- h'J/T^Uv'J^ 
-5, 6- v> >£n-^ 



10 



[Bi] 




ftHtttil (450 nm) 




6 0 0 



5 0 0 
iftft (nm) 



7 0 0 



(51) int. CI. 6 KME4 ItWSSS^ Fl tttfiS^KBr 

C 0 7 D 409/08 2 0 7 C 0 7 D 409/08 2 0 7 

// C09K 3/00 C09K 3/00 C 
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